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According to Fisher, nominal interest rates consist 
Of two components, the real rate of interest and the expec- 
ted rate Of iantilation. The purpose of this study is the 
empirical investigation of the effect of the expected rate 
of inflation on nominal interest rate in Canada over the 
period 1951 to 1968. This was done within the framework 
of a model of interest rate determination which explains 
the, long-term vate of interest in terms of income, high- 
powered money, expected rate of inflation, change in the 
interest rate and the U.S. interest rate. The expected 
rate of inflation was represented by a polynomially dis- 
tributed Lag on thercurrent and past) rates of inflation. 
DreLerent deqrees ot polynomials and’ Lengths of lag were 
tried. A sixteen quarter lag and third degree polynomial 
were finally selected on the basis of Re and the lag 
Structure. Price Gxpectations were found to have a posi- 
tive andesignifieant effect on the nominal tinterest rates 
in Canada, though the effect is not as great as expected. 
The mean lag for the effect of price expectations on the 
nominal interest rate was found to be less than two years. 
Te was also foundeenat the price expectations effect was 


largéy in the ‘sixties than. in the “fifties, 


galines. 2oUS= Jes1Sl a: 


speq of5 Bos dearoo rl 
Sti, <at mires & LAS) rt JERE glint ne 
SoBe. bossevaes, ey 20 1$oh79 sth aga 
Buy He BB se) ak ee same er 
Pewee SAY Preiss R enoh- 2a a 
RH STG iow noe cara liaie sites Lee’ 
~HesG ation, 2a) Satie, As ae “tp ne = 
e439 ni shreds ene | db ; aatt beso 
ee Aer ott , en Seas |, ae sy) act ‘aie stig 
“alt, Wiss Lmaiyles 5. 4a aetlis ageey ua Me nataalnae Ae 
mokvatas Le gases Jeont:taie peer ang are 
Siew pri. ao atideins! he “Leama. 36)! 
SRE neH he Loc: rege oe id Phe rt 
| - tae ht bine e 20° eu eaigd 3 ae. 
“ftoq 5 aynt od baer Stuy hee tobe 
hiieice 4 aaye reel Lerarec add ang aay) Aen hag bay. 
Seg3ouus ae asx 286i ten al aoeire id tpdcuts , 28 
SAI No Enoiasinpseme Bolivar devsRte Sie wer wee oni . 
<O0OSy (') HshFd bey sf Soo. ne wafer: potas > pa 
P | MeN Poel 25oksy ISS Ne oor mg dwg, babod : r ’ = | 


RC as se aetna pee =" 
ere ne 


ina, 


Lv 


ACKNOWLEDGEMENTS 


I am grateful to my supervisor, Professor A. Buse, 
for his guidance and helpful suggestions throughout the 
preparation of this thesis. The financial assistance 
provided by the Department of Economics is also gratefully 
acknowledged. I also thank Professor Tsushima for his 
comments on the final draft. 

I would especially like to thank my husband, Sushil, 
for his encouragement and understanding during the pre- 


Daration*o£ thiassstudy. 


Hee of YOREOLSIA' , poe rViaias 
We ae = 
els SUPNCOA enhOocc seers pa 
anne teseeo i Le tshugkt, Se 
Z ° = . 
Yr Datos GELS et enh men > 


afc. 3od ay Red T "yee oe i. 7 Eo 
et es 
Pp s J 


phbdan® .fhadsurh wy asd 


Chapter LV 


Chapter V 
REFERENCES 


APPENDIX 


TABLE OF CONTENTS 


INTRODUCTION 

SURVEY OF THE LITERATURE 
TieoreeLeal Background 

Empirical Verification 

THE MODEL 

introduction 

Feldstein-Eckstein Model 

Aetiode. (for, Canada 

EMPIRICAL INVESTIGATION AND RESULTS 
Estimation of the Model 


Experiments with Other Proxies for 
Price Variable 


Final Equation 
Some Other Experiments 


CONCLUSIONS AND IMPLICATIONS 


DESCRIPTION AND SOURCES OF DATA 


PAGE 


88 


94 


BoA 


avstedd tons vivre, 


“antes Asm 


vied aks @re T2% . 


Pa 


Fahbo i ies aubiae 


o7% 
sive hea pan ; 


{ sis (pune Tag 


TOs Botxouy) weese raat = 


aim niga a joins oe 
aerator ihe ews agen ve 


Y + 


aa 


ATAN 26, 2RO80De: Qe HOneUSKSEER 


PABLE. I 


TABLE If 


vail 


List OF TABLES 


PAGE 
Summary statistics for the model 
without» adjustmente for serial 
correlation 50 
Summary statistics for the model 
aEcereCOochrane-Orcuce.eransior— 
56 


mation 


 teboo as. aq sae 
, Durden, "02 ey 
ee 


febot an \=o7 2 
=ieeeiim to bls 
ae z Sie a 


BS EO) PLGURES 


Fagure 1 Distribuce di ilag etom ete ho!) tfomtthe 
period P9b3c1 to -L968s4 


Figure 2 DictuPouved lag formes 24). for ithe 
pericdsI5s seo LI Gee 


Figure 3 Distributed lag £or (3,16)--tor the 
DeclOcdgEy sal LO LoGaed 


alle 


PAGE 


5, 


62 


66 


ae CT ae 


caida ea aa t 
GP \ Beealt 

any ach (hoe) 
hd "" ee 


| ot doh (eS 
hig 


cr 
oY 


ES 


7 - : : 


CHAP THR’ 
INTRODUCTION 


The relationship between nominal interest rates and 
ive “expected rate of anflation has attracted a great deal 
Seve ccCention aAn’recent: years.” The=notion of “a positive 
relationship between inflation and interest is, however, 
not a new one. Rather, it dates back as far as 1740 ina 
pamphlet by an anonymous author > He wrote "If Bills were 
to depreciate after a certain Rate, Justice might be done 
to both contracting Parties, by imposing the Loss which 
the Principal may sustain in any certain Space of Time (the 
Period of Payment), upon the Interest of a Bond or Price of 
Goods: but as Depreciations are uncertain, great Confu- 
Siense in peatings® happens” {1l7 |) donn Stuart Mill (407; 
wacob de Haas’ {15)],“and John-B. Clark (13] “also expressed 
the same view subsequently. As Irving Fisher has pointed 
Out, "Avprinciplée- which apparently has been independently 
discovered by each of these economic students and quite 
possibiy- bytorhers) is" likely tobe” of some importance; ” 
P22 oe - Soy eee was'tisher-whoetn-foI6 exphicrtily formu- 
lated the relationship between interest and inflation ina 
qmartatataves comms (2) tandelalers{22,*23]Stried an Giipitical 
Tvertttecatlonboreemne relatLonshipe == Since then;ethe Srrseetro£ 


— 


- Now identified” William Douglass. 
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price expectations on nominal interest rates has often been 
Golgved.."The Fisher Effect..." 

In spite of Fisher's theoretical arguments and the 
Swounical, results On the subject, the role of inflation 
Was subsequently ignored in the discussions on interest 
Paves. , One.of the ~easons for this may be the influence 
of Keynesian theory in which the price level is assumed to 
remain constant. The neglect of the price expectations 
effect on interest rates may have been due also to the 
comparative static mode of analysis adopted by both Key- 
nesians and non-Keynesians, in which "it is possible to 
consider changes in the equilibrium price level but not a 
Comeinuous process, of, inthatiaon «4 [20 .bo.» 365), AlSo;, 
during 'thirties and 'forties, monetary theory tended to 
decline in importance and monetary policy came to be con- 
Sidered as a relatively ineffective instrument. This may 
have had something to do with the neglect of the subject 
during this period. 

In recent years, however, much empirical work has 
been done on the subject. The decline in the importance 
of monetary theory and policy proved to be a passing phase. 
"With inflation rather than deflation the issue of the day, 
the view developed that some flexibility should be restored 
LO monetary policy. ‘Partly as cause abd partly as eftect, 
there was a concurrent restoration Of interest in monetary 
theory and many questions which had been thought to be 


either settled or uninteresting were reopened." [52, p. 312] 
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Whether there exists a positive relationship between nomi- 
nal interest rates and price expectations is one such 
question which seems to have been revived with the revival 
Of interest in monetary ‘theory ‘and policy. 

The relationship between nominal interest rates and 
perceseexpectations is "of interest also. bécause/ it“has “some 
bearing on some of the controversial issues in the mone- 
tary field. For example, there is, at present, a contro- 
versy over the advantages and disadvantages of using inter- 
est rates as opposed to using one of the monetary aggre- 
Saves as ean indicator and target for tthe monetary “policy. 
If the positive relationship between nominal interest rates 
and the expected rate of inflation is true, it would have 
implications for the use of interest rates as an indicator 
Of monetary policy. High and rising interest rates are 
customarily associated with tight money. This association 
seems to follow from the Keynesian model in which an 
increase in the money supply will lower the interest rates. 
However, although a rapid growth in money supply may lower 
the interest rates temporarily, they would soon foster 


greater Sena von A rapid expansion in money supply 


: "There is an impressive body of evidence of long 


standing, perhaps the most fully established empirical 
association in all of economics, that there is an associa- 
tion between large scale and rapid changes in the stock 


of money and changes in the price level." [38, pp. LS = 16] 
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would thus eyentually increase (through rising prices 
leading to an increase in the expected rate of change of 
prices) rather than decrease the market interest rates if 
Pee richer Effect Operates, Higher (nominal) interest 
BateoeMay;7 therefore, actually indicate monetary Gase (as 
measured by the rapid expansion in money supply) rather 
than restraint. 

The increased research effort on the "Fisher Effect" 
in recent years may have also been due to the fact that the 
subject provides some scope for the application of expand- 
ing econometric techniques for testing hypotheses and for 
Tle suse Of mew and sophisticated kinds of iag structures 
which are both flexible and easy to estimate. 

Most of the empirical studies on the subject are based 
on the United States data. However, these seem to have 
influenced the thinking on the subject in Canadian finan- 
eiai- ana Lreconomic circles [14.271 toovin sie. lase. year 
Or, two, Even the, Governor of. the Bank of Canada seems to 
accept the price expectations effect now; "the central bank 
could, by undertaking a rapid monetary expansion, cause 


Some temoocary weduction, in Short term rates but this 


This can be seen in statements such as "Fresh Infla- 
tion Fears Will Hike Interest Rates" in The Financial Post 
(September 8jed Suis, ,owm- 26) iby» dohneiPs Se Mackenzie, Vice- 


president, Canada Permanent Trust Co. 
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would increase inflationary expectations and indeed bring 
about a situation that was in fact more inflationary, so 
eat the longer term result would almost Cencainly bea 
higher rather than a lower level of interest rates." [46, 
for aol 

However, although the relationship between the nomi- 
favvrace OF interest ‘and price expectations iséems ol be 
increasingly accepted in the financial and economic circles 
in Canada, the existence of price expectations effect has 
yet to be demonstrated for Canada. There has been just 
HOV CO ya CCC UN Siaay stor Canada vy Jnmcarim Andel, IBagisnerch 
[10] which has considered the Fisher Effect. We hold that 
eile resi tS Of ihe study uee biased since they are based 
on an incomplete model of interest rate determination. 

hie purpose .o © “this! "study fis" toMvyernlEy empinicamly. 
the positive relationship between the nominal interest 
rates and inflationary expectations for Canada. In Chapter 
EP MAsome Eheoretical “and. empirical workvont fhe. misher, 
erect tinis surveyed. “Chapter “hi lvdescr ives ithe, Mekdstein- 


Fekstein model for the United States on which our own model 


for Canada weibased = Zhen, ‘our version) of: the: model is- 
presented. Empirical verification of the model and the 
results are subsequently presented in Chapter IV. Results 


of some experiments with the basic model are also given. 
Chapter V gives the conclusions of the study. Some of the 


policy and theoretical implications of the study are also 


noted, 
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CHAD DERG AT iL 
SURVEY OF THE LITERATURE 


2.1 Theoretical Background 

The relationship between the expected rate of change 
in prices and the nominal interest rate was explicitly 
founubatced iby Uinviltg+Fisher:,.He noted that «—pricexinftlation 
@uning hehe (period sof «the-loan depreciates the:real value 
of Eicepocinchpalitand winterestvoftubonds andshence results 
one@atcapitalploss)for lenders. This capital lossvcan.be 
avoided by exchanging money for real capital goods because 
nominal values of capital goods would rise as prices in 
general rise. In so far as lenders anticipate changes in 
Eke pucchasingspower of money, they will be willing to lend 
money only if they receive a yield sufficient to compensate 
for the loss iansthe real value of principal and interest. 
A fall in the real value of borrower's liabilities, as a 
reosultmorcainglabion, Similarlyeresulesein a capital sgain 
fortthemy, Hence, if they expectsprices tozcrise, they will 
be willing to pay a higher interest. Thus, insofar as 
lenders and borrowers anticipate changes in the purchasing 
power of money, bond yields tend to move in the same direc- 
tion asithose changes, which helps, preserving they real 
Veluenof-the* prancipal, and: interest) ofybonds. 

The Fisher Effect can be summarized ke the equation 

R Salad A 


where Ris the nominal rate of interest, I the real rate of 
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interest and A is the expected rate of inflation. 

The equation is based on Fisher's formula connecting 
une rates *of interest in two divergent standards [22] 
which is derived in the following way. Let wheat fall in 
gold price (or gold rise in wheat price) so that the quan- 
tity of gold which would buy one bushel of wheat at the 
beginning of the year will buy 1 + a bushels at the end; 
avis therefore the rate of appreciation of gold in terms 
Ofewieac..= et the rate of interest an-gold’ be a>, and ‘in 
Weed oer, and “ene prancipal of the oan be DVdolklars or 
its equivalent B bushels. 

The alternative contracts are then: 
borwevery 1) dollars’ borrowed, D+ +"Di-or’D (l> +"2)" dollars 
are due in 1 year. 
Forsevery-B bushels borrowed, B»>+ Br or B(1 + ©) bushels 
are due in 1 year. 

The’ problem is**to: find the relation between 1 andrr, 
WALCch takes Dt(l—-+? u)“-doltars: eqtal tor Bl’ + 1)" bushels. 


Ina eal ys, D dollars = B bushels. 


At the end of the year, D dollars SC a) busners. 
Tiererore watetnewend of the year, Diy 1)" dollars = 
BOY + a)-Gss 4) bushel's. 

Das) doldars-or-its’ equivatent BC(Lli + ay 7°21) >is 
the number of bushels necessary to liquidate the debt. But 


the necessary number of bushels to liquidate the debt has 


already been designated as B(1 + r). 
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meet, one rate of interest in the relatively depreciating 
e-andard=is equal *to the sum of “three terms, Viz, the rate 
Pe taecrest in the appreciating standard, ‘the rate Of "appre— 
Cclation itself, amd.the product’ of these two elements." 
facie ee 59) 5 

Me race Of “interest in the relatively depreciating 
Standard is r, and i is the rate of interest in the appre- 
Ciating standard. Since we are interested in the effect of 
inflation, which means that money is depreciating, we can 
bake Lor © the rate Of interest in “terms of money, i.e: Fk, 
and for i the real rate of interest, I. Let a' be the 
rate of inflation. Then we get: 

eg le ay Clee eel 

However, as Fisher himself pointed out, the influence 
of changes in the purchasing power of money on the nominal 
rate of interest will différ depending on whether such a 
Change is foreseen Or not, “ff Che changesas, not aavici— 
pated, then a change in the purchasing power of money will 
not greatly affect the nominal rates, and the real rate of 
interest May fall as a result of intlation, while*the nomi- 
' 


; - : ; 5. ; ; 
nal rate rises. Therefore 'a' in Fisher's equation should 


be interpreted (as he himself aid-to00- (22,00. 22h) ac 
Yexpected’ rather than "actual" rate of appreciation, 


Therefore replacing a' by A, the expected rate of infla- 
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tion, the equation becomes 
Res My he A SL 
Taso cewiene term (PA mistordiniand lyasmall, bt: isiccuston— 
amily omitted in the discussions of Fisher Effect. Then, 
Peete thrA A iChat.q.s;. the nominal interest rate, isi.equalwto 
thie weal rate. of interest plus the’ expected rate of infla- 
Gton. 

In the 'Treatise! [35], Keynes gave his reasons for 
rejecting Fisher's explanation of the positive association 
between interest and prices. He argued that if a rise in 
the anticipated rate of inflation reduced bond prices in 
the way Fisher's arguments imply, investers who hold bonds 
would be worse off both because they had suffered a capital 
loss and because their money would be worth less in the 
Hituce., —The capital .loss would lead <to,.a.fall, in, nominal 
holding period yields rather than a rise which Fisher's 
argument implies. As Sargent [48] has pointed out, this 
Keynes' contention is based on a confusion between exante 
and <expost nolding »peried yields. Hayek.[31)),, when xeview-— 
ing oiTreatise' gaceiticized, Keynes ~on, this point.) iMus. 
Robinson [47] eee Keynes' argument extremely obscure. 
According to her, "an expectation of falling prices makes 
fixed interest bonds attractive to rentiers (as opposed to 
shares and real property), while it makes, entrepreneurs 
prefer short-term borrowing from banks, so that the demand 


EOin bonds wis sh eguece lative .to.the quantity .on wot fer, and 
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the bond rate of interest tends to be lower than when 
pei cesgare .expected ,to, be rising. .[47, jay aOR P 

The Radcliffe Committee also advanced the view that 
price expectations play a distinctive role in the deter- 
mination of long-term interest rates. "In so far as people 
FOLresece a Steady rise of prices of 2 percent per annum, 
they will look forma 5. percent rate of interest instead of 
3 percent. \ Since there are alternative securities, espe- 
Chal ky. Sooo which can be expected to increase in 
money valuc if inflation continues, ,bond holdexs wilhkstend 
to switch from bonds to equities unless a rise in bond 
yields offers satisfactory compensation for the expected 
fall in the real value of the fixed money interest earned 
on the bonds. There is no doubt at all that this has been 
a real force in the course of security markets during the 
post-war period." [43] 

This view was challenged by C. Kennedy [34] who argued 
that a ©ise..in the expected rate ,of inflation will mot 
Wesel EOua. hese in sbond, .wates,, soucwbosg falling hbeswield 
on equities. Kennedy's argument was in turn challenged 
bys2. 0 .sballe.l4)ewho suggested that aprisesin the expected 
rate of inflation would generally lead to some fall in 
equity yields and some rise in bond yields. 

Robert Mundell [41] has subsequently attempted to 
show that the money rate of interest rises by less than 


the rate of inflation and thus the real rate falls during 
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inflation. This conclusion is based on the assumption 
that real investment depends on the real interest rate 
and real savings on real balances. Inflation reduces real 
money balances. The resulting decline in wealth stimulates 


increased saving, reducing the real rate of interest. 


2.2 Enpinical VerPitcation 

Etshen usedyBritishvandiuU.smxcdatattovtest His thypathe— 
avenl2eleaiCorrélating sthecactual rate jof rice .change (per 
annum with nominal interest rates, he found that no direct 
and consistent relation exists between them. He then 
assumed that the influence of the rate of inflation is dis- 
tributed in time. More specifically, he assumed that the 
expected rate of change of prices is a weighted average of 
current and past rates of inflation. Weights were assumed 
to decline arithmetically as one goes backward in time. 
He tried several periods of influence range (that is, the 
time interval over which the entire effect of a price 
change would be reflected in a nominal interest rate series) 
which determines the number of rates of price changes that 
enter into the weighted average. He then observed which 
of these weighted averages of past price changes corre- 
lated best with the nominal interest rates. The best fit 
would be obtained where the correlation was highest. This 
was done for Great Britain for the period 1820-1924 and 
subperiods; and for the United States for the period 1866- 


1927 and subperiods. The price variable used was the 
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wholesale price index. 

On the basis of his empirical work, Fisher found that 
(a) interest rate movements lag behind price changes and 
(b) there is a marked correlation between interest rates 
and a weighted average of past price level changes, reflect- 
ing effects which are distributed over time. 

Fisher's work, however, raises some doubts. The lag 
implicit sin the results of his correlations <is distrebuted 
Dvetadecades., ~3for Great. Brovtaim, «for 2893-1924), thevhagh- 
est correlation was reached when the effect of price 
changes on long-term rates was assumed to be spread over 
28 years, Or a mean lag? of 9. 3-earssag For.ithe United 
ae the highest correlation was for a distribution of 
the influence of price changes over 20 years or a mean lag 
of, (4ioyears.,- The highest) conrelatuon between ithe com- 
mercial paper rate and rates of change in wholesale prices 
for U.S... for 1915. to 1927-was, obtained when! the latter 
was lagged over 120 quarters, implying a mean lag of about 


ten years. Such long lags seem rather implausible. Cri- 


ee 


t Mean lag is a summary statistic for comparing sev- 


eral distributed lag schemes. It is simply a weighted- 
n 
average lag. For example, for the equation R= tf W. Pi. 
4=0 4 J 
+ I, where P is the actual rate of inflation, the mean lag 
n 
is®given as ry W. 
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ticizing the long lags implicit in Fisher's BeESULUS eo as © 
Cagan wrote, "Fisher invariably displayed ingenuity in his 
empirical work but, to this reader's annoyance, he appar- 
ently did not consider the overall plausibility of his 
eres e197) Du 257). 

Several other questions can be raised concerning 
Fisher's empirical résults. The assumption that the dis- 
tributed lag weights decline arithmetically may be too 
restrictive. Also, his results are based on simple regres- 
Sion techniques. As Sargent has pointed out, "A more com- 
pelling body of evidence could be assembled using partial 
regression methods which allow the investigator to examine 
the relationship between the expected price change variable 
and the nominal rate while in some way holding constant 
the other monetary and real variables which affect the 
level of the nominal rate." [48, p. 129]. 

In recent years, there has been a considerable 
revival of interest in the study of Fisher effects and 
economists have begun to reassess the impact of price 
level changes on interest rates. Most of these studies, 
however, relate to the United States data. 

Studies by Suraj B. Gupta [29] and Philip Cagan [9] 
have attempted to measure 'real' rates directly and then 
to relate the spread between nominal rates and estimated 
'real' rates to historical time series for price level 


changes. The results, however, were inconclusive. 
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Most of the other studies have regressed nominal rates 
Girectly on current and past rates of price changes, or 
nave regressed change in interest rate on price accelera- 
tions. A few have tried to include other variables which 
may have affected interest rates in addition to price 
changes. Data intervals in studies of Fisher effects have 
ranged from monthly [51] to business cycle phases [26]. 

The time span has ranged from as early as 1869 [28] to as 
mueomose 69) (20, 5) (Proxies for price variable wused 
have been consumer price index, wholesale price index, net 
national product deflator, gross national product defla- 
tor, price deflator for the consumer expenditure compon= 
ent of gross national product and even nominal income. 
Forms of distributed lags were earlier usually unconstrained 
tags Or geometrically distributed (Koyck) lags and more 
recently polynomially distributed or Almon lags. Most of 
the studies have found very long mean lags--ranging from 
seven to thirty years. However, Some very recent studies 
have found very short mean lags of one to two years. 

Meiselman [37] made some preliminary tests of Fishers 
hypothesis using Ordinary Least Squares by applying Koyck's 
aq scheme to U.S. data for 1873-1960" and Ssubperiods. The 
price variable used was wholesale price index. His results 
do not unambiguously support Fisher's hypothesis. Yohe 
end Karnosky [51] (calculated the mean lag for Meiselman's 
study and found a long mean lag--about 20 years. Sargent 


[48] has critized the results as being incomplete since 
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Meiselman did not report results for more flexible forms 
of Fisher's equation. 

Gibson's [28] recent study on 'Price Expectations 
BeeeCes On Interest Rates’ for U.S. data over 1969=1965 
used unconstrained lags. Using annual data, when nominal 
rates were regressed on 5 lagged rates of price change 
(sing the price deflator for net national product as the 
price variable) there was very little evidence of price ex- 
pectations effects. Coefficients were often negative. How- 
ever, when’ nominal interest rate changes were regressed on 
current’ price acceleration and past ten years price -accele- 
rations, coefficients were positive, sometimes significant 
for short-term rates but insignificant for long term rates. 
It was found that the expectations effect is spread over 
eeLOuCe .OerlOG, ‘eile Longer the term of the rate. Oudar— 
terly estimates gave roughly the same results. 

Sargent [48] recognized that i OLGer: bO COLrrectLy, 
estimate the effect Of price expectations on the nominal 
Miterest rate, other variables aftfeccing mnterest rates 
should also be included in the model. He analyzed the 
effects of price changes on nominal rates within the 
framework of a simple loanable funds model. He decomposed 
fhe’ tran’ vate into two components, (a) the equilibrium 
real rate and (b) the deviation of market real rate from 
equilibrium rate. He devised the following identity 


rn, = re, + (cm, - re,) + (rn, - rm, ) 
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my, is the nominal interest rate} cm, is the current mar- 
nol devel ot real-rate? re, LS e the rate-at which real 
Savings and real investment would be in long run equilib- 
rium. 


Taking Savings as a function of rm, and income, invest- 


i= 
ment as a function of rm, and of change in income, re was 
derived to be a functton of income and@of the ‘change> in 
income. For mm, - re,, he assumed that this gap arises 
partly from banking systems increasing and decreasing the 
money Supply. The relative’ changes in real stock of money 
was assumed to affect the spread between rm, and re, . The 


gap between rm, and rm, Was assumed to arise as a result of 
price expectations. Therefore, the nominal rate of inter- 
est was assumed to be a function of real income, the change 
in real income, the relative change in the real stock of 
nowey, and “a distributed élag ‘on current and: past'waces of 
inflation. For empirical estimation purposes, it was 
assumed thatthe, relationship: is.,asthinearm one... Lag, weights 
were constrained to decline geometrically. 

Usinomannuals data £0rU 4Sr_ foul 902-40) 602. regressions 
were also run for 1902-54), taking the commodity price 
index for the price variable, and using Durand's one year 
and ten year basic yield, he obtained estimates implying 
very long mean lags. Sargent had cited Cagan's criticusm 
of the long lags implicit in Fisher's results. However, 


he himself got results which gave even longer lags. 
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Feldstein and Eckstein [20] have calculated the mean lags 
implied in Sargents results. The estimated mean lag was 
we yeacs.when the period of estimation was 1902-40, and 
46 years when the period of estimation was 1902-1954. Such 
long lags seem absurd. 
A one percent permanent increase in inflation rate 

was estimated to raise interest rates by 1.29 percent with 
w202—-40 data, 2.47 percent with 1902-54 data, and 6.21 per- 
cent with 1902-40 data but with a more general distributed 
jagegatructure.. According..to Feldstein, ,and Eckstein, the 
meason that Sargent got such implausible coefficients is 
Boge one did not treat. liquidity explicitly.? 

| Wome seandskarnosky [al] eingtheie study of,iInterest 
Rates and Price Level Changes, 1952-69," focused exclusive- 
iveOnesthel change in anticipated inflation sas, the only sys-— 


tematic influence on Moody Aaa's bond rate. Using monthly 


: However when Yohe and Karnosky re-estimated Sargent's 


equation with quarterly and monthly data over the period 
1961-69 with Almon lag structure, the mean lags and the 
lag weights were reasonable. Sum of the lag coefficients 
was 0.86, R? was 035977 and the meéan*lag-was 5.5 quarters’ 
So the reason for the implausible coefficients and mean 
lags in Sargent's study may lie in a different’ kindsof lag 
structure and a different data set rather than in the 


"omission of the key liquidity variable." 
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data, when interest rates were weEgGressea On CUrrenl and 
lagged price changes (for 24, 36 and 48 month tag) about 

50 percent Of™the *vartation Wi interest rate "coutd toe 
accounted for by price movements. Results using seasonally 
adjusted data gave results quite close to those using unad- 
jJusted data. Coefficients were generally declining. They 
were small and insignificant for price changes beyond 24 
months, 

fi order to reduce multicollinearity, they “then re— 
estimated the relationship using the Alman lag [1] tech- 
nique. Regression generated by using a sixth degree poly- 
nomial was chosen since it best approximated the uncon- 
feed estimates. Most of the effect on interest rates 
came from price movements over the previous year. The 
regression using 48 lags suggested that if the annual rate 
of change Of the’ consumer price index increased by one 
percent “in @ given month and’ prices “continued “to: rise “at 
that rate, long-term rates would rise 59 basis points (for 
example, from 4 percent ‘to 4.59 percent) during” the frst 
twelve months. After 43 months, there would be a total in- 
crease of 56 basis points. 

The results of Yohe and Karnosky study are different 
from those of the earlier studies in yielding very short 
mean lags of less than a year for both long-term ands OL Ll 
term rates in contrast to mean lags of seven ‘to’ thirty 


years found in earlier studies. They investigated the 
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PeasOus efor = thist contrast.) (They foundsthat the lags 
(usually Koyck lags) estimated in other studies are biased 
towards yielding longer average lags. This would partly 
account for the difference in results. Another -reason 
could be that price level changes have come to have larger 
end prempter effects on interest rates! because of Minstitu— 
mronalachanges. “Toetest: this, variousiAdmon lag structures 
were estimated separately for 1952-60 and 1961-69. It was 
found that the total price expectations effect is much lar- 
gecwannl961-69than! in!’ 1952=60 péricds<iRestors1961-69 for 
LOag-Lerminates was 0.973 asiicompared to 07164 for the 
earlier period. The sum of the co-efficients was 0.202 in 
the earlier period and 0.832 in the later one. A mean lag 
Gn -lG months was Cimplied for’ 1961-69; “Thus it was coneluded 
that price changes hada greater effect on interest rates 
mig lIoG@uks Enanin) l9504s¢ 

One weakness in Yohe and Karnosky results is that other 
wacrtabWes affecting interest vatesaweré noteincluded@in 
theynegression so gthatuthe ‘regression co-érficients may be 
biased. ajHowever, they did latervinclude“other vartables 
given by Sargent's specification, but found that loanable 
funds variables did not improve the explanatary power of 
their model. The mean lag, however, increased from 3.2 
gquanterSatoes, stquarterss »The impor tance Jo£ prlessleveL 


changes in explaining nominal interest rates was diluted 


very little by the expanded equation. 
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Sargent's work was further explored by L. C. Andersen 


and K, M. Carlson [2] in their "Monetarist Model for Econo- 
mic Stabilization." The interest rate was assumed to 
depend on the current and past rates of change of output, 
the current rate of change in money stock, and current and 
past rates of change in prices adjusted by the unemploy- 
ment rate. The measure of price anticipations used by 
them will therefore be less for a given inflation rate 
accompanied by high or rising unemployment than when unem- 
Bieyment 1s)low or is falling... The rationale given by 
Riemaiapthat since price, changes tend to lag changes in 
total spending, the degree of resource utilization as mea- 
sured by the unemployment rate is used as a leading indi- 
cator of future price movements. Estimated interest rate 
equations also contained a dummy variable (0 for 1955-60 
and. Iifor- 0961-69) to indicate aishitt; in structure, in the 
sample period. The equation was estimated for quarterly 
data over 1955-69 data with constraints second degree 
polynomial and right-hand zero restriction. Changes in 
output and prices (adjusted for unemployment) lagged for 
17 quarters gave the most satisfactory results. Re was 
0.92. Sum of lag coefficients for annual rates of change 
in GNP deflator (adjusted by unemployment rate) was 0.96. 
Durbin-Watson statistic was, however, 0.69 indicating the 
presence of serial correlation in disturbances. Nothing 


was done ito. correct’ this. 
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5. B. Gupta [30] has recently proposed the following 
test of the equality between the nominal.rate of interest 
(R) and the sum of the real rate of interest (I) and the 
expected rate of change of prices (A). If in an appropri- 
eeety Specitired demand “function “ror money, "Reis found £o 
bewstatistically significant, they almost identical results 
should follow when the cost of holding money is measured 
by I + A instead of by R, if the above equality holds. 

Gupta has used annual observations for the period 1871- 
Bee rorthesUnited States, Taking -for’R the “average =yield 
to maturity on highest grade long-term bonds, and for I 
the average expected rate of return on corporate equities, 
he computed A = R- I. The demand for money (currency 
plus demand deposits) was assumed to be a function of R 
and of permanent income nk 

The two alternative equations were then 

log My= log Ay SE ay log eas + ayR i e, 
and log M = log Do i by log Me oF boi + b,A ote 
He tested the hypothesis that 
an-= bs S=8b 


2 2 3 
a, = by and ay = bo 
Equations were estimated for 1871-60 and various sub- 
periods. “vesting for’ the equality” of co-efficients, he 
found that movements of R can be represented by movements 
Lee AN 


For the United Kingdom, R. J. Ball [5] has investigated 
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the effect of expected rate of price change on the nominal 
epteresterates (In his’"Econométric Analysis of the Long- 
Pcrme@kare lof Interestpin “United =Kingdom, 1921-61"; he’ found 
that the long-term interest rate can be explained by a 
model that incorporates Bank rate, money-income ratio and 
expectations about the future rate or the concept of normal 
orypermanent rate Sf interest. When Baill attempted ‘to 
modify the model by incorporating expected rate of change 
of prices, only the quantity of money relative to income 
(based on Keynesian liquidity preference function) was 
included with the price variables. The price variable was 
represented by the wholesale price index. 

Two alternative formulations of price expectations 
were tried. Expected rate of inflation was defined by a 
notion of a normal or permanent rate of price increase, l.e. 


i+ Laue 


Gee O0<A<1 


co 
= x 
Where cee is the expected and a, the actual rate of price 


increase. Alternatively the expectational function was 
given as ae = se + o(g, “ ne) with p<0 

The effects of including the actual rate of price 
increase or either of the two alternative measures of 
price expectations were inconclusive, and price expecta- 
tions were not found to play a significant role in deter- 
mining the long term interest rate. 


Ball suggests that the patterns of behaviour of 
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financial institutions in United Kingdom that play a major 
role in gilt edged market may have in past acted as a 
buffer between the expected rise in prices and the general 
level of bond rates. There is a wide class of financial 
institutions whose primary objective is to maintain an 
appropriate relation between assets and liabilities in 
poney terms. ,Forsexample, commercial banks in U. K., as 
compared to those in U.S., have generally pursued relatively 
conservative policies with regard to their assets and are 
not large holders of equities or real estate. Price expec- 
tations changes do not therefore materially alter the banks! 
demand for gilt edged stock. However, Ball points out that 
aS institutions slowly change their investment policies, it 
may be important to control the rate of inflation to pre- 
vent rates from rising further. 

There is only-one study which has investigated the 
relation: between price expectations and nominal rates of 
Wmterest. for Canadian data. Whts ds by WJ. Carre andy... 
Smith [10]. The main purpose of their study, however, was 
to examine the effects of the changes in money supply on 
the nominal rates. They distinguish between two main chan- 
nels for the transmission of this effect, one associated 
with Irving Fisher and the other with Knut Wicksell. 

According to Carr and smith, Fisher's hypothesis begins 


with the equality of nominal rate of interest to the real 


rate of interest plus the expected rate of inflation "and 
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(Fisher) argues that the rate of growth of the money supply 
affects the expected rate of inflation by affecting the 
power Cate -Otvini bation." “[10,)~p. 3)4 This effect. they 
eegue, takes Cime to| become’ operative, 

Changes an the money supply also have a “temporary * 
aceect on the real interest rates.” “Wicksell's*model is 
Deseo, On the demand “and supply of “reat loanable tunds. 

The natural (real) rate of interest equates desired sav- 
ings and desired investment. When the money supply is 
increased (and prices have not yet adjusted), the total 
real supply Of loanable “funds is increased “temporarily, 
causing the market (real) rate to fall below the natural 
Pace. 

The Wicksell Effect was reoresented in Sargent's 
model by the percentage change in the real money stock. 
Carr and Smith instead use the difference between the 
actual and the expected rate of change in money supply to 
represent this effect. They argue that wbabesk. Paar 
changes in the rate of growth of the money supply will not 
be immediately reflected in the price level and will thus 
change real cash balances initially. 

Expected inflation was assumed to be a weighted aver- 
age of the actual annual rates of inflation in the current 
and past quarters. Price variable used was the an ispoMigire wg x 
price deflator for GNP. For interest rate they took the 


average interest yield on long-term Government of Canada 
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bonds, average interest yield on zero to three year 
Government of Canada bonds, and the 90 day Government of 
Sanagda Treasury Bill Yield, Quarterly data was used. 

To estimate the weights for the rates of change in 
GNP deflator, the Almon Interpolation technique was. used. 
Experimentation with different degrees of polynomial 
indicated that a second degree polynomial was the most 
satisfactory. Selection of the length of lag was made on 
the basis of how closely the sum of weights came to one. 
Horecne long-term rate a 24 quarter lag worked the best, 
Wetle, t0n the shorter rates a 16 quarter lag was chosen, 
Estimates over the period 1958-69 for the long-term rate, 
and over 1957-69 for the shorter rates were presented, 

Their results show that price expectations play an 
important role in the determination of nominal rates. The 
weights were always significant; they first increased and 
then decreased gradually. The average lag for, variations 
in prices to be transmitted to nominal interest rates was 
about 11 quarters for long-term bonds; @/)duareerss tom Zero 
to three year bonds and about 6 Benes for treasury bills. 
Sum of the weights was about one in the equations they 
chose to present. 

Their model is, however, not a complete model of int- 
erest rate determination. Carr and Smith admit that they 


have considered the effects of monetary variables only on 
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the nominal rate,+ Other variables affecting the interest 
rate eek included in the regression. Hence, the co- 
efficients of price and money variables may capture the 
effect of the omitted) variables also on interest rates. 


Results may thus be biased. 


They have, however, ignored another possible channel 
through which changes in money supply can affect interest 
rates besides through Wicksell Effect and Fisher Effect. 
Changes in money supply may affect the nominal rate also 
through’changes in the nominal and real income. The 
Friedman-Meiselman study for the Commission on Money and 
Credit provides evidence of a close relation between money 
and income in the U.S. over a long period as well as for 
Bubperiodgs. [25), According to Friedman "changes in M are 
Setajor factor, though even then not the only factor, 
accounting for short-run changes in both nominal income 
end che real level of activity (y).% 4124, 5. 2i/ieeCoanges 
ineincome may, in turn, affect the interest rates tavougn 
producing changes in savings and/or in investment (or, in 
Lerms Of buquidity—--prefterence analysis, through increas- 


ing the demand for real cash balances.) 
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Feldstein and Eckstein [20] have investigated the 
weice expectations effect.on,long—term rates for U.S. in 
a model which appears to be a more complete model of inter- 
est rate determination. Our model for Canada is based on 
this particular model. Both these models will be discussed 


in the next chapter, 
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THE MODEL 


See ehieroduction 

the; purpose of this study <is) towinvestigate the, rela- 
tionship between the expected rate of change in prices and 
nominal interest rates. However, a model of the interest 
rate which has only the variables representing the expected 
rate of inflation as the explanatory variables would be a 
misspecified model. The use of Ordinary Least Squares, 
when some variables are left out, may introduce bias into 
the estimates, The bias which originates in this way is 
Gabled "Specification Bias'.+ Therefore, in order to cor- 
rectly estimate the relationship between nominal interest 
rates and the expected rate of inflation, other monetary 
and real variables affecting the interest rates should 
also be included as independent explanatory variables. In 
this case, multiple regression analysis will determine the 
effect of the expected rate of change of prices on the 


interest, rate while keeping constant the other variables 


which are included in the equation. 
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A The bias depends on two terms 1) the regression co- 
efficient of the left out variable in the true relation, 


2) the comovements of the left out variable with the i1n¢lu-— 


aed svarzraples, [421] 
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In this study of the relationship between nominal 
mrcerest rates and: price expectations, we have chosen the 
‘long-term! interest rate to represent 'the' interest rate. 
However, the conclusions following from the study may also 
apply to the relationship between shorter term rates and 
Pirie expectations. All the studies? which have investi-_ 
Gated tiie effect of “price expectations on interest rates 
On securities of different maturities have ‘found that the 


Tong-term rates are relatively less responsive to’ changes 


: gTie study for Canada by Carr and’ Smith shows “an 


almost equal effect of price expectations on the three 
month treasury bill yield, the average yield on zero to 
three year Government of Canada bonds, and average inter- 
est yield on long-term Government of Canada bonds, for the 
equations they finally selected. However, in case of the 
long-term rate the equal effect is spread over’ a longer 
period. For the same length of lag and the degree of 
polynomial, the sum of one lag coefficients of annual 
rates of inflation was always higher for short-term rates 
than for long-term rates. For example, in the case of 

32 quarter lag and second degree polynomial, the sum of 
lag coefficients was 1.64 for the treasury bill yield 


as compared to 1.35 for the long-term rate, 


| ra | tig ye 


| my ee 
Jeriona, Keser. « Ge wie saat ie ‘pine est 
as 
sh feeans sre: SY (Pages sisi: npn “bite “nee + 


A ; x ' 2 a ae «ae ef Lan ; 7 rae, 
| | oe (A > A tee 


pony s#ee vadnr "ae? 30 3 Kay oe ‘pais Sao at: theme 
a i; ) 

Geis You ¥ Bude. Sad: we3t~ Bt wok ie Bio ice once: ‘ea oh as 
i 


hes wat ny y. smeas ae ess) rit +20) 4 Baas tenes ad Se 62. ah ok 
| | ie 
Tabs r Peete Uf EAA +} ft , cack " t at, 7 \ Fie - ted f {yt i eamritasd ie a? ; 


- > ae ode ieee 
funnies) Grbwg- ko wethe-aiae 
; : : ’ | ee 7 7) 
: ah? i044 Sees isdtsi ‘bois lee aaa aa hey sorry raz *: 
4 e a fa 
Seniedo Gt gy aroatex satel \oheye So Sas SOses ee 
‘ ‘. ~ al ee vikevall 


ee te sa — ae eee a a) ne ee ani 


_ } 7 sie he ' 
. SS a " he —" i ar 7 
Wiis £47 AVG? VEL G ene SS “ut vbute eat ~~ 


ssidg eis no cioives aie Sarg ae. eee toage a 
> - Ps te 7 7} ) oy 
faiy Seeeovie “ets, . Baie’ ty. ta Yiweses 
“yejei epecavse boe , 23feel Beene! Be sreeninvod ny 

\e > 
: . : a 
aad 902 ebro sicite> to Shamita nose pnbi me Bias 


6H) 3 samy al pdevevot ieee AE Tnaids ; . 
re ‘ <i k = 4 is 
| hs wapeorl 6 xeve Bnécce at 49 ite ERAS 5t3 ein 
. 7 p ; 5 Saas : a 
a ae sd Sespat 252 the pal Foe ridyeet eases ots we 4 ot 
woe : <i . 


eh tition’ 9 Biasioi Leet five & ahd Yo oe asd \ fek 
sf 


Sane was Sdeuls, 402 tadeld agawip ‘au ned deft ae bo. j 
a6 . 


ay evanst = fi qlee #0f ltt prs pa ‘of 
ty re =) + 
ee ods aah Lauber fog, saiasaets Biuerao itt "wed aa e 


ae a Laie wana va ft, wa: ahiue aR ‘3 


ew pe 
esate” meses “pre i io C8 keh: 


ve 4 ” 
: 


oa 


) - con : 
he i F a Bil i Pepi oe 
om Pay, . . 


ecg te 
iy. | vant, 
th 


“a 


aOR 


in price expectations than the short-term rates. According 
to Gibson's study, a one percentage point increase in the 
rate of price change raises short-term rates DY <a, thigd lor 
a percentage point in the following 10 years, while it 
raiseslong-term rates by a sixteenth of a point onky. FsvYohe 
and Karnosky also found the long-term rates to be relatively 
less responsive to changes in price expectations. Twelve 
months after the one percent increase in prices, long-term 
rates would be 59 basis points higher than they were orig- 
inally, as opposed to 72 basis points for short-term rates. 
These studies are, no doubt, based on misspecified models. 
However, studies based on more complete models of interest 
rate also report similar results. Sargent found greater 
effect of price expectations on shorter-term rates as com- 
pared to long-term rates. Andersen and Carlson found that 
a permanent one percent increase in the rate of change of 
prices (adjusted by the index of unemployment rate) would 
raise the long-term interest rate by 0.96 percent in 16 
quarters frwhile aemwould raise Che short-term 1 ater by 7 
percentiiniil0l quarters.’ If it as’ true that the long-term 
rates are relatively less responsive to price expectations 
than the short-term rates, and if we can establish that 
price expectations have a positive and significant effect 
on long-term rates, then it would follow that they affect 
short-term rates at least as much or to a larger degree. 


However, we shall be mainly concerned with investigating 


Saki 


therelationship, between. the \long—-term' xate andypxice 


expectations in this study. 


3.2 Feldstein-Eckstein Model 

The Feldstein-Eckstein model of the determination of 
the long-term rate of interest for_U.S..takes into account 
factors other than the expected rate of inflation and seems 
to be a more completely specified model of interest rate 
than the other models which have considered the relation- 
ship between interest rates and the price expectations. 

The Feldstein-Eckstein model explains the long-term 
interest rate in terms of four types of variables: 
liguidity preference, inflation, government debt and 
Short, Eun,expectations,..Since,our model..for Canada includes 
most of these variables, we shall, in the following pages, 
discuss the variables in Feldstein-Eckstein model and 
Eheir theoreti cal’background, often in more detain than 
they did. 

The model recognizes the important role of liquidity 
(athteast@in the short“run) “in the®explenatronzsor thewlong- 
term interest rate. According to Keynes, [36, p. 167] the 
rate of interest"is the price which equilibriates the 
desire to hold wealth in the form of cash with the avail- 
aolerquantity of cash.” 

Keynes analyzed the motives that lead the private 


sector (individuals, businessmen, and financial institu- 
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tions) to hold money. The transactions motive relates 

tO) theineed for holding cash in order to bridge the gap 
between receipts and payments. The amount of noney Grce— 
quired for this purpose might be expected to vary directly 
with the level of income. 

A similar motive, holding money for precautionary 
Purposes; prelates to -the need to provide for unforeseen 
contingencies requiring sudden expenditure, for unexpected 
Opportunities of advantageous purchase, and to meet the 
desire for security. Keynes suggested that the demand 
for money arising from this motive would also depend 
largely on the level of income. Since the cash balances 
for this purpose are quantitatively unimportant, they are 


usually included with transactions balances. 


The demand for money, arising out of these motives, 
1s, nowever, not umartfected by the interest sate. Since 
the ;convenience to be had from holding cash for trensac— 
tions purposes can be traded off against Che return Lo be 
had from holding other assets instead, Keynes made the 
transactions and precautionary demand for money a func- 
Eilon Of interest rate also, althougneherdia not stress 
the role of interest rates in this part of his analysis. 
The works of Tobin [50] and Baumol [6] on transactions 
demand for money also suggest that the transactions 
demand is not independent of the interest Caves 


The other main motive for holding money is known as 
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ehen ‘Speculative Motive', .Lt.was defined as. / thes object 
Sree securing, profit from knowing better than the market 
what the future will bring forth.' Keynes focused on two 
alternative ways of holding be ee ae and long-term 
bonds. The monetary value of ROS was fixed. (Che price 
level was assumed to, bes fixed) ,) but che. valuesotsbonds 
would change with the change in the interest-rate. Changes 
in the interest rate would involve capital gains or losses 
for bond holders. So investors would consider the prospec- 
tive capital gains or losses from holding bonds as well 

as the interest they would receive. If interest rates were 
very low relative to 'normal' levels, bond prices will be 
considered to be too high and future capital losses for 

the bond holders probable. If the capital losses in 
question are expected to be large enough to more than off- 
set interest earnings, it would be more profitable to hold 
money even with its zero yield. 

For the aggregate economy, given the 'normal' level 
Gfbimirexrest rate, (which should, strictly Speaking, be 
interpreted as a vector and not as a number) different 
people have different expectations about the changes in 
interest rate toward this level. If the money and bond 
holdings of each individual are an insignificant proportion 


Om the totals for the economy, and if there is some diver- 


sity of opinion about the expected rate of change of inter- 


est rate, the aggregate speculative demand for money func- 
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tion becomes a smooth and negative function of the current 
Laterort interest. 

Thus, the liquidity preference function or the demand 
for money function is a relation between the GUuanerlcy -or 
money, the level of income and the rate of interest. The 
demand for cash balances is an increasing function of ine. 
coOmetand a decreasing function of the” rate of interest, 
Most of the empirical studies have analyzed the liquidity 
preference theory by estimating a demand for money func- 
tion’ (7, 8/ 39]. However, if the money supply is “taken to 
be exogenously given, then since the demand for money must 
equal the supply expost, the liquidity preference function 
determines the interest rate, It defines the bond inter- 
esteratevat whch investors are content “to ‘hold the avail- 
able” supply of money. Given the income level, an increase 
Poimene money supoly will, lower the anterest race An 
increase in income will shift the demand curve’ for money 
Pomtiesrigqnt and, given the money supply, caise sthevinter- 
est Bate: 

Feldstein and Eckstein defined the liquidity variable 


1 
as the exogenous high powered money” which equals the cash 


“ The determinants of the stock of money (defined as 
currency outside banks plus demand deposits) are (a) the 


high-powered money, (b) the currency-money ratio, ana vic) 


the reserve ratio. The money stock increases with an 
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reserves Of the Federal Reserve member banks plus the 
currency held by the non-bank public. These represent the 
monetary assets of the public that, unlike demand and time 
deposits, are not also the direct or indirect liabilities 
Of Other individuals, 

Feldstein and Eckstein represented the expected rate 
Or intlation by the “current rate of imflation and a dis-— 
tributed lag on previous 23 quarterly rates. The hypo- 
thesis of a distributed lag with weights constrained to 
satisfy a third degree polynomial was used and the esti- 
mation was by the Almon lag technique. 

The combination of a liquidity preference model and 
Fisher's model of anticipated inflation was found to give 


eevery good explanation of the Long term interest rate. 


RC, =e | =. 6.0 OL OP RMBPC, +26205. Log RPYPC,. to Qo T 
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increase in the high-powered money or with a decline in 
either of the two ratios. According to Philip Cagan [11], 
nine-tenths of the secular growth of the money stock in U.S, 
over the period 1875-1955 was accounted for by Phewe wean 


sion of high-powered money. Findings by D. Fand and others 
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where RC is the average yield to maturity on Moody's Aaa 
corporate bonds, i.e. high grade bonds that are already 
several years old and have approximately 25 years to matu- 
rity. RMBPC is the real per capita monetary base. Mone- 
tary base equals the reserves of Federal Reserve member 
banks plus currency held by non-bank public with appropri- 
ate adjustments for changes in reserve requirements and 


seasonal variation, 


RPYPG 1S per capita real private gross national product. 


The equation is "specified in terms of the logarithms 
Of the liquidity and income variables" implying "the tra- 
ducroual convex liquidity preferemce function." (20, ip. 


364] Ty is the quarterly inflation rate defined as 


1 O0;( Ps “Se Pee) 
fee a 
Le 
Feo 
where Py is the price deflator for the consumer expendi- 


puce COmponenc OL G.N.P’. 


Lag coefficients were found to decline almost 


23 
linearly. i aj = 3.69 implied that a permanent one 
dic 


percent increase in the annual rate of inflation would 
raise the interest rate by 0.92 percent, implying that, in 


the long run, the real rate is almost uneffected by the 


[18] show that by controlling the movements in the mone- 


tary base, monetary authorities can control quite adequate- 


ly the movements in the money stock. 
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rate of inflation. The impact of expected inflation ais 
much larger than in Yohe-Karnosky equations while the mean 
lag is longer. When Feldstein-Eckstein re-estimated Yohe- 
Ramnosky-equations with their data, R? was unchanged at 
0.52 and there was the same "false rapid response". They 
concluded that "although inflation has a very important 

=) tec. Oneinterest rates) | its: impact—eam only bexestimated 
appropriately with a model that recognizes the equally 
Hnportantyrole.of Liquidity ;" 

Since government debt is a relatively close substi- 
Uren pOLtCLOLLOS for corporate bonds, the quantity of 
government debt would be expected to affect the interest 
rates. An increase in the quantity of government debt 
that has to be absorbed by the public would be expected 
to raise the corporate bond interest rate. When Feldstein 
and Eckstein included the real per capita privately owned 
federal government debt (RDEBTPC) they found it to have a 
positive and significant effect on the corporate bond 
Gace, 

Tfieinvestors expect the long-term anterest rates to 
increase in future, they will substitute short-term assets 
like money and treasury bills for bonds. This reduction 


in the demand for bonds will reduce their price and hence 


increase their yield. Feldstein and Eckstein assumed that 


the expectation of future rates are based on the most 


recent past history of interest rate changes.» | When, the 
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expected interest rate change, as measured by the lagged 
change in the long run rate itself, was included to allow 
For the effect of anticipated capital gains or losses on 
ene current demand for bonds, the coefficient was positive 
and significant. 

Since the equation involved lagged dependent variables 
in the ears ee of serially correlated Cie aca Lae an 
instrumental variable estimation of the type suggested by 
Livitian was used to re-estimate the equation, The esti- 


mated equation was 


RC, SO. =) Ono. LOG RMBPC, 1 J DO LOG RPYPC, 
(0.31) (05 72) 
en) 
722504 Jog RDEBEPC, + 0. 23351 ab a; Te 
COs 2) (O.061) 
Wg EES Eee epaey, 
(Om o)) 
20 2 
Si pate ealgs R = 0.990 
j=l 7 
D,Wet = eaeue 


Mean lag OF Ls. Guat cers 


3;3°-A Model ‘for Canada 


Gur model for Canada recognizes the important role 


played by liquidity preference, price expectations and 


=. 


popes, ety ‘ye? Baviio! wel ay 
wel Te Cot fated? im hue by cred . 
Fh. bid wed: a0 cae reo benee pate 


bee J Witeeee ae F 
SPAR Siew yy 


Py a ree wes 
ny} PS Gay || KreeY ish | 


ie eee ee hap ak te ARE 6 
wit Bava @ stiyd sat Tos parce! piistves es 

«Sher CT), POF IS: Este eel: sete addat$ 
au (2 a ce eek: J tata ea 
wae Set ior Ce: + Re ed 


= #9) r Ae gi 


oo 


4 


pie Pe. oe on eee 


(io; | 


39). 


the short run expectations of changes in interest rates in 
the determination of interest rates, 

Our Specification of the model of interest rate deter- 
mination for Canada also takes into account the Openness of 
the Canadian economy. The sensitivity of long-term Gapatal 
movements to the’ differential between Canadian and foreign 
interest rates has been established for some time. 

Foreign investors will buy Canadian securities when 
Ehey, expect. a higher return: on Canadian melative. to other 
securities. Canadian borrowers will sell securities abroad 
Vieim Licey w.expect.that the cost .of sfunds,obtained .in this iway 
is less than the cost of borrowing from Canadian residents, 
iiemrctuen. on the investment, or the cost of borrowing, 
reflects the interest on security, changes in capital value 
as a result of any expected change in market interest 
rates and the change in capital value resulting from any 
expected change in the exchange rate. The net inflow of 
long-term capital should increase when there 1s a higher 
mecurn sto «Canadian than,.te foreign, securities. 

Although there is a net inflow of external funds to 
Canada from many countries, the predominance of U.S. cap- 
ital has led most studies relating to capital movements to 
concentrate on variables relating to U.S.-Canadian flows. 
Measuring the degree of capital market integration by the 
responsiveness of capital flows to changes in interest 


rate differential, Caves and Reuber [1l, 12] found that the 
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financial markets in U.S. and Canada are very closely 
though not perfectly integrated. Their estimates for the 
period 1952-61 show that a one percent change in the long- 
term rate differential evoked a change in the long-term 


Capital flows of roughly 10 percent in the same quarter. 


Piece bank Of Canada is RDxX] mode1t [32] the main 


variable explaning the net capital inflows is the interest 
Bote, Oi tferential between, U.S... and. Canada. . The interest 
mate differential was tried in both current as well as 
aistributed tag form... The differential, and its first 
difference were tried alternatively. The current interest 
differential produced equations with the highest explana- 
LOGY sOWwer. 

A partial explanation for the observed Similarity 
between Canadian and U.S. rates movements may lie in the 
interaction between capital, flows,.and interest rates. A 
Misco cine U.S. race ~niwinks tne Canadian-U. 9. pinvenes. 
rate dafterential causing, a, large,cxodus of Toreignscapi— 
tal. - This would in turn limit the adverse movement of 


interest rate differential from Canadian point of view. 


= RDX1 (Research Department "Xperimental” Model - 
version 1) is "an intermediate sized aggregate quarterly 
modello® sehe "Canadian economy.) "ft Sis tthe’ preliminary 
result of a larger econometric research program sponsored 


by the Research Department of the Bank of Canada. 
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ima che explanation ‘Ore the long-term interest rate in 
RDX1 Canadian long-term interest rates are related 
G@epcewly, to Lluctuations in Us, long-term rates and to 
changes in Canadian short-term rates. It was found that 
a one percent increase in the U.S. long-term interest rate 
raises the Canadian Tong=termeraue. by 07216 ercent. 

BHetimates by Caves and Reuber [11, 12] also indicate 
the relation between the U.S. and Canadian, anteresteurates. 
They found that a one percent rise in U.S. rate would raise 
Canadian Government long-term rate by 18.35 basis points, 
and thus the net movement of interest rate differential 
eoeaistaCanada would be €1.65 basis; points... If the Mckeod= 
Weir interest rate series are used, it was found that the 
independence of Canadian from foreign rates was further 
meauced. About, 20: to 30 percent of any change in) U.S. cate 
Mee ee sund to be fed into the Canadian rate through the 
induced changes in capital flows. Estimates by Two Stage 
Least Squares suggest that up to 60 percent of the changes 
i U.S, rate may be fed into Canadian cate ‘Chrough che 
interaction between capital flows and interest rates. 

In view of the close relationship between the U.S. 
and Canadian interest rates, our model includes U.5. long 
term interest rate also as an explanatory variable. 

Therefore, the long-term interest rate in our model 
depends on the following variables: income, high-powered 


money, short run expectations, United States long-term 
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CHAPTOR=LV. 
EMPIRICAL INVESTIGATION AND RESULTS 


aL Estimation of the model 
The model to be investigated is 


Roe= A. + A,Q) a5 AjQ, ai A303 + b log PCPGNER 


0 

ee log RPCHPMo+yd -CHRE. + ee USSR +: ao INF 
n-l 

+ 2») as INF Saat.) Patt 
4=1 J as | 


where RL is the long term Government of Canada bond yield 
average., It is the arithmetic average on all direct 
Government of Canada bonds denominated in Canadian 


Currency, dueror callable i1n€ten years or more. 


Qys Q5 and Q3 are seasonal dummies. Their value is 


one in the relevant quarter and zero otherwise. 


PCPGNER is per capita private gross national product 
im sconstant. 1957 dollars (chousands)..\ Ti tercalcu— 
lated as (GNER-GER)/POP where GNER is the gross 
mational product in constant 1957 dollars (millions) 
and GER is the government expenditure component of 
gross national product in constant 1957 dollars 
(millions). POP is the estimated population of 


Canada (thousands). 


RPCHPM is the real per capita high-powered money 


(thousands of dollars). Tt is equal to (HPM1 + 
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HPM2)./ (Pl os POP), where #HPM1.jS.the. total Canadian 
cash reserves held by chartered banks and HPM2 is 
the total currency outside banks (millions of dol- 
lars). Pl is the implicit price deflator for gross 


Ree tonalsproduct, (1957 =. 100), 


CHRL is RL, = RL, 4 OF the Current change an tne 


anterest rate. 


USRL is the long-term government bond yield in the 


UnatedcStakest: 


INF is the quarterly inflation rate, that is 


(Pee okies) 
=e Aue 
t-1 
where oe is the implicit price deflator for the con- 


sumer expenditure component of GNP in quarter t. 


Wes the error term. 


in Canada, because of developed™ finanetalemarketsy 
different marketable securities are usually regarded as 
close substitutes for each other. Interest yield on any 
particular marketable security is also affected by the 
supply and demand conditions in markets for other securi- 
ties. Therefore, all interest yields tend to move together. 
The choice of 'the' interest rate in any particular study, 
therefore, depends partly on the availability of suitable 


Statistics. For this study the interest rate on Government 
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rather than on corporate bonds was selected partly because 
of the easy availability of data on the former covering 
almost two decades; and partly on the basis of other stu— 
dies for Canada involving long-term interest rate which 
have mostly used government rather than corporate bond 
yields.? 

Both the income and liquidity variables have been 
converted to real terms. Keynes qualified his theory by 
assuming that the price level was fixed. Liquidity pre- 
ference theory is thus a theory of demand for money in 
real terms. Demand for money in real terms depends on the 


teat ancome and the real rate of interest, 


a 
— 


Cee [42] assumed that the government long-term 
bondurace. 1s. indicative of sthe -speckhrum of mates tmetie 
entire long-term securities market. According to Caves 

and Reuber [12], the federal government's yields used by 
Officer are probably the best proxies for the general state 
of the capital markets. Carr and Smith [10] have used 
government bond yields rather than corporate bond yields 
since in recessionary periods the risk of default in cor- 


porate bonds increases, tending to push their yields up. 
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An increase in income or liquidity, that merely rep- 
resents a larger population with the same average income 
See quidity as before, will presumably have quite differ- 
ent effects on the long-term interest rate than would the 
same increase in aggregate income and liquidity with a 
stable population and increasing per capita income and 
liquidity. Thus, in order to provide a better estimate of 
the relationship, both income and liquidity variables have 
been put on a per capita basis. 

The equation 1s specified in terms of logarithms of 
the income and liquidity variables as it appears reasonable 
to assume that equal changes in interest rates are more 
closely related to equal percentage changes in liquidity 
and income than with equal absolute changes. Also, this 


Perercular Specification implies, the traditional convex 


liquidity preference function. Formally, we have 
ORL x, b 


0PCPGNER PCPGNER 


and ORL ¥ Cc 
| JRPCHPM RPCHPM 


that is, the marginal influence of income on interest 
rates is inversely proportional to the level of income, 
The same holds for the liquidity variable. 

High powered money has not been corrected for changes 


in reserve requirements. There were changes in reserve 
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requirements in 1954 and in 1967, which have not been 
allowed for. However, it is hoped that this will not 
greatly affect the co-efficients of price changes. 

Our choice of the price variable follows Féldstein 
and Eckstein who have pointed out that "consumer prices 
are widely cited and therefore likely to be influential 
in the formation ormexpectatiens. ce leemepst 2ooa. 

For the as we have used the hypothesis of a poly- 
nomially distributed lag structure. If an unconstrained 
distributed lag function is estimated directly, the pre- 
sence of too many regressors which may be closely related, 
would result in the problem of multicollinearity. Ordinary 
least squares, in this case, would give unbiased estimates, 
bit saiandancd crrons are typi cally veuny targe.) wn raddweion, 
with small changes in specification, we may get wildly 
fluctuating. co-efficients.. The problem of multicolline- 
arity.caneber handled) by) puttingycertaingresitraceionsson 
the lag structure such that the lag structure depends on 
only a few parameters which can be estimated directly and 
then working backwards to solve for the individual ais. 

Of the few methods of doing this, Almon polynomial tech- 
nique [1] is perhaps the one most widely accepted; »5t 
avoids the problem of multicollinearity and results ina 
emookher distribution. In using this techniquesoneshas 

to specify a degree of polynomial, a length of the lag and 


whether there is any right hand or left hand zero restric- 
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ELON, OEAnot®, 

It seems reasonable to assume that the current rate 
of inflation would have an independent effect on interest 
rates ratner than having an effect which is constrained 
in a particular structure along with past rates of infla- 
tion. Therefore, it was decided not to constrain the 
cierenterate*ofvinibation= inthe polynomial lag®structure, 

Our model focuses attention on a single equation, 
whereas "the essence of economic theory is the interdepen- 
dence of economic phenomena and the determination of the 
values of economic variables by the simultaneous inter- 
HeelonsOLlrelarionships.") (33) “prol46)(eAsGa “restuletot 
the simultaneous nature of economic relations, some of 
Enenex pv anatory variables in our equation will be corre- 
lated with the disturbance term. The application of ordi- 
nary least squares method will, in this case, give biased 
and inconsistent estimates. However, as Johnston has 
pomntedsout pe"'This fact "alone witivnot necessarily rule 
out the use of ordinary least squares as an estimating 
method, since the choice of a method in practice has to 


be made on a balance of the properties of the method and 
computational simplicity." [33, p. 253], It was on grounds 


of simplicity that we estimated our equation using ordinary 


Feast Squares, 


1 All the other.studies on 'risher Effect' have also 


used ordinary least squares to estimate the relationship. 
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Quarterly data over the period 1947:1 to 1968:4 was 
Moca. In order to seléct the appropriate Lenguicor iene lag 
and the degree of the polynomial, equations were estimated 
Por CegreessOfopolynomial «from: ones to four, and length of 
fag from 12 to 24 quarters in steps of 4. In the estima- 
tion of equations with different lengths of lag, different 
number of observations are lost and hence in for these dif- 
ferent equations are not strictly comparable in determining 
Enesapproprilateglag structure.. To avoid this pxoblem, 
experimentation with various combinations of lengths of lag 
and degrees of polynomial was done over the common data 
Setg.953:1 togl968s4. Arright-handszero restriction was 
used in all cases which constrains an to be equal to zero. 

The co-efficient of multiple determination is denoted 
aSPR 7\ it showsethe proportion of theytotal vaniation in 
the ate sndent Variable that can be explained by the *regres- 
sion equation. The assumption of independence, of regres- 
sion disturbances is tested by using Durbin-Watson statis- 
tic, denoted as D.W. 

Results on eo D.W., Mean lag and the sum of co- 
efficients of current and past rates of inflation are 
Gevenmwan ap leit: . 

The results are not altogether satisfactory. Although 
ie is very high--ranging from 0.9658 to 0, 0814-=fhevequa- 
tions did not work very well in terms of the expected signs 


of coefficients of independent variables and the signs 


4 
4 j earl e y ” a ot 
i‘ 
P €. oe | 
f } —— 
y (ors 
‘ 
Py | 
f 
- ‘ 
: / 
3 i 
=> cs 
a ' ’ 
Priced 
= id 
‘ ; a} 
f 
; > 
ms 
Ni. 
I J j , a | 4 = 
{ 
¢ - 
“~< L i. \ ~ = 
4 2s 
+ i 
af “— , ry : ity 5 Sitod F. OSE Vee 
~ 
~ 7 
t 
, ad Fs 
at A ee jit i i Breve. zt 
, 
oW.i i 
< 
4 — 4 r = r a 6, -_ - 
} 2% iriite a 3 a a we a \ 4 
a 
— ol x ees Tes ¥: he es ~ TT ae 
ys S36 noite l inl. to esJsay Je6e Boe saesriss Je 
is Gas ; ; = 


7 


‘ 


y vied ioe 
nei te 66st ste tee 7S . ; APOZ Ph Ase sted rirene: nae 
= : 


“bilge 0) ox Seaeyo tikes ce 


en he err wi 


re ety 


TABLE I 


SUMMARY STATISTICS FOR THE MODEL WITHOUT 


(m,n) is the equation with degree of polynomial 


m and the length of lag n 


OO 675 
0. 2695 
OLDS 
0.39760 


Or. 20o8 
ONO 7.188 
0.9806 
0.9814 


0.9661 
0.9751 
08766 
0.9802 


Or 67 0 
0.9734 
ORO H6L 
O97 2 


ADJUSTMENT FOR SERIAL CORRELATION, 
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and/or the significance! of the current and past rates of 
amcthacion. | The coefficient of.income,variable was nega- 
pivewintcase Ofel2 yeuarter Lag and.in,.case.ofithe first 
degree polynomial for other lengths of lags. It was posi- 
piven valli other equations though not always Sigqniticant. 
re coctficient of the change im interest-rate was Some-— 
times positive and sometimes negative but not significant 
in either case. The coefficient of the U.S. interest 
E2ce was positive and highly Significant in all cases, con-— 
Peeming that the UlS. interest rate is a very important 
Variable in explaning the Canadian interest rate. The cur- 
rent rate of inflation had a positive but insignificant 
effect on the long-term interest rate (except for (4,16) 
where the coefficient was negative). Lag weights were 
@@ueen negative for the first few Tagged rates of inflation 
and then became positive. Seasonal dummies were not sig- 
Mae Cant ; 

The mean lag ranged from -l4579 to 19.64 quarbers and 

) n-1l 


the sum of the weights ee ~ ranged from -0.220 to 0.504. 
3 |e 


Tie average lag’and/or the sum Of co-efficients of current 
and past rates of inflation were negative only in the case 
of twelve quarter lag. 

Negative values for ee are not consistent with our 
hypothesis. The very small ee implies, tiat: thesrace. o£ 
inflation has a very slight effect on the long-term inter- 


est rate. The largest effect is in the case of the equa- 
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tion with weights of lagged rates of inflation constrained 
to a second degree polynomial and length of lag equal to 
24 quarters. Results for this equation are given below in 


more detail. t values are given in parentheses. 


Pi = 6 . =O = OM Sane 
86 0.031 Q, - 0.08 Q, 0.024 Q, 
a3) On 4) (-1.2) (-0.27) 
+ 0.36 log PCPGNER - 3.4 log RPCHPM - 0.11 CHRL 
(on5 3) (-2.5)  (-0.8) 
23 
+ 1.39 USRL + 0.05 INF + = a. INF, 
j=1 4 en 
(iy 2) (12205) 
23 5 
eee 0504 R = 07.4 
a 
j=0 
D.W. = 0.89 
Mean lag = 13.57 quarters 
a, = -0.019 (-0.91) Ay, = 0.033 (3.13) 
ae Le (0.57) a6 ae oeuss (3.33) 
= - - : .49 
a, 0.003 (-0.18) a3 7 0-035 (3 ) 
re 0.004 (0.25) Tig te (3561) 
ie SURG (On 72) ays = 0.035 (3570) 
a. = 0.015 (ies 215) anus oe Sa.) 
aot i ; dh 
a, = 0.020 (1.69) aig = 0.032 (37 8h) 
= : 25 
an = 0. O24a(2 43) Aig = 0-029 (3E35> 
G (O200 (S08 
ag = 0.028 (roo) ence wkd ( ) 
Pa = 0 25,00) 20, a ee (3.89) 
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Witesbighest R” (0.9814) aeuron equation ji4sa GFor 


foo) the R? is only slightly lower (0.9806) but the 
equation performs better than (4,16) in the sense of hav—- 
ing a smaller number of negative lag coefficients and 
having a positive sign for the coefficients of current rate 
of inflation. Thus the results for the equation where 

lag structure is constrained to the third eee poly- 


nomial and 16 quarter lag are given below in detail. 


Pees 20+ 0.055 O° = a.07 Eee 0.086 Q, 
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(2.04) (= 3507)) 
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LS 5 
Die Vere Oe) R = 0.9806 
j=0 
D.W. = 1.01 
Mean lag = 13..3° quarters 
a, = -0.062 (-2.3) Wie! =02025. (159) 
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ihe small value of D.W. in all the equations implies 
that there is positive autocorrelation in the disturbances. 
When error terms are serially correlated, the estimates by 
ordinary least squares, though unbiased, do not have mini- 
mum variance. The estimates may be badly wide of the tar- 
Ger, 

Therefore, we next proceeded to take into account 
specifically the autoregressive structure of the error 
term. it was assumed that error? terms are generated = by,a 
first order Markov scheme, i.e. 

De eee eat 
where Qe, is assumed to be drawn at random from a distribu- 
tion with mean zero and variance of and is distributed 
Gndependently of past values Of Gis. pais the first order 
autocorrelation coefficient. The Cochrane-Orcutt option 
in the Princeton regression package was used to take into 


account this autoregressive structure of disturbances. 


: Princeton University, Department of Economics TSP 
(360-91) Time series Processor, User's Manual. The 
Cochrane-Orcutt procedure “uses an ordinary least squares 


regression to form an infLtialwduess of who, (hie first erier 
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All the equations for second to four degree polynomials 
were estimated by this method. Results on no D.W., and 
mean lag and nek ake Given -ineFable IT. 

Results were highly satisfactory. R? ranged from 
Om oo>) tO .0,9928,. Tt was notuvery-dutterent for ditferent 
lengths of lags and for different degrees of polynomial.? 
Geermicients of “explanatory "variables generally wad the 
expected signs and were significant. PHeSOnLVeubsal is rac — 
tory feature of the results was that D.W. was still quite 
Mowacanging from l.01 tol’. 235, indicating that the posi- 


tive autocorrelation of the disturbances persisted. 


The, results) ‘showed that) as the Length of the tlag was 


serial coefficient. The following iteration then occurs: 
-~all data are transformed by rho (e.g.: bs 9) X17) 
-regression is run on transformed data 
-the regression coefficients are multiplied into the 
original dependent variables to recalculate the serially 
eCOrretated errors 
~a new estimate of rho is formed. 
When rho changes by less than .005 from one iteration to 


the next or when 20 iterations have occurred, iteration 


terminates and regression output is produced." [p. 26] 

i For any particular length of the lag, however, R 
showed a small increase with an increase in the degree of 
polynomial. 

: The second and third quarter seasonal dummies were 


Significant and negative. 
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TABLE II 


TRANSFORMATION 
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SUMMARY STATISTICS FOR THE MODEL AFTER 


Dib: 


“hola: Hager ail Roe 
ayes ene its 
HOETA! Men SET By 


Get ese | 
| 7 a ahh WDAG 
a aah a ae pyeee} polly 

alt 


Bh a OG ih we Fe A hd ae . 4 we 


ae yay) QRAE: Estee pos ont 


Dides 


increased, mean lag also increased. Mean lag was, on aver- 
ege; around 4.35 quarters for 12 quarter ag, hom aia ters 
for 20 quarter lag, and 7.61 quarters for 24 Quai ee mesa. 
sum Of the coefficients of current and lagged rates of 
inflation also increased as the length of the lag was 
increased, is = Hanged Trom 04 to 0.63. forsl2equartes 
Page a Orton esl fom 20anquarter slag ands from 1.86 to i. 47 
for 24 quarter lag. The twelve quarter lag does not seem 
to be very suitable since its estimates of mean lag and aoe 
erewmuem Ssialbem than fon other Vengths of lags: waule for 
Other lengths of lags, the results: in this respect are not 
as different from each other. 

(A520), (3,24) and (4,24) Gime one OL two negaulve 


COeGrriecrents ati the tail of the Lag distuibution. (3520 


and (4, 26) ‘give weights which fall, “uisepand theny call 


again, while (4,12) gives weights which rise, fall, rise 
eGcdetmen tall again. ‘Such  ~atlemncwarc dit ricul tio 
explain. 


(O92, 02416), (8,6) » (2 pee ees 20) een ee 
give weights which first rise and then fall. Of these, 
(3,46) gives highest a So we have selected the equation 
where lag weights have been constrained to a third degree 


polynomial and 16 quarter lag as giving the most appropri- 


ate model. 
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Figure 1 shows the co-efficients of the lagged rates 
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The sum of the co-efficients of current and lagged 
rates of inflation is equal to 1.22, which implies that a 
permanent one percent increase in the annual rate of infla- 
tion would increase the long-term interest rate by approxi- 
mately 0.5805 percent. Almost all the sco-efficients of 
faves=ob inilation)are significant, §Thusstheyexpected rate 
of inflation does significantly affect the long-term rate 
Of interest. However, the effect is not as large as expec- 
ted. 
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effect of rates of inflation on interest rate, are also 
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WPI is the wholesale price index. 


Results: Lower Re in all three cases as compared to the 
equation with INF. Also the sum of lagged co-efficients 


is smaller. 
The equation with WPI gives the worst results of the 


three equations in the sense of giving the least effect of 
15 


expected rate of inflation on interest rates. ine) = 
Bice 
0.365 which implies a very slight effect of the rates of 


inflation on interest rate. A one percent permanent in- 
crease in the annual rate of inflation would increase the 
Pete Of interest by. 0.09 percent, 2.e. almost, noOsertccE, 
Not only is the current rate of inflation insignificant, 


but also the past seven quarterly rates, of untlation are 


Inetgnletcant: £o0O, ihe coefficients of rates of infla- 
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The equation with the implicit price deflator for gross 
national product gives a larger effect of price changes on 
interest rates than the equation with WPI but still much 
eliatiles than the equation with the implicit price deflator 
for consumer expenditure component of gross national product; 
ae = 0,056. (Only the current and the past two rates “of= 
PAbLetion are insignificant, Mean-lag is 6.61 quarters. 
Gag coefficients first rise and then fall; Be = 0.953967, 

The income variable is not significant. 

The equation with the consumer priceiandex works» quite 
well though not as well as the one with the implicit price 
deflator for the consumer expenditure component of gross 


National product. R? is almost the same as in case of INF. 


aoe is smaller, equal to 1.10 and the current and the past 
two rates of inflation are not significants However, it 
works much better in every respect than the equations with 
implicit price deflator for gross national product or with 
wholesale price index. Mean lag is equal to 7.08 quarters. 
Therefore, as compared to the other proxies for price 
variable, the one selected by us initially works best 


empirically. 


4.3 lhe Final Equation 
Since we have chosen 16 quarters as the length of the 
lag on the basis of experimentation over the common data 


set 1953:1 to 1968:4, we can now estimate equation (3,16) 
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variation in long-term interest rate can be explained by 
our model. All the variables have the expected Signs and 
are Significant. Rates of inflation have a positive and 
significant effect on’ interest rate.” "Mean lag as 6%i69 
quarters. was =a 32, thats a> permanent’ one percent 
increase in the annual rate of inflation (a 0.25 percent 
increase in quarterly rate) increases the interest rate by 
Ure ipencentw Whus thelreal® rave oftinterestitalis as the 
rate of inflation increases. 

4.4 Some Other Experiments 

It is quite possible that our measure of price expec- 
tations (based on the current and past rates of inflation) 
is not adequate. Price expectations may also depend on the 
policy measures taken by the government to affect total 
demand, the measures of economic activity, and so on. This 
May partly be the reason why we did not get a higher effect 
OF price changes on interest rates, 

According to Andersen and Carlson, "since price changes 
tend to lag behind changes in total spending, the degree of 
resource utilization, as measured by the unemployment rate, 
is used @ ds ai leading indicator of future price movements." 
[emo we see ihney, therefore, adjusted the rates of price 
change by the index of unemployment rate and used*this in 
place of unadjusted rates of price change. 

In order to see whether the adjusted rates of inflation 


would give a higher effect of price expectations on nominal 
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Kates, we re-estimated our equation, using the rates of 
inflation divided by the index of unemployment rate, for 
the period 1953:1 to 1968:4. Results were not Satistactory. 
The coefficients of income, liquidity, short-run expecta- 
tions had wrong signs and were insignificant. Only the UGS, 
interest rate was significant. Re was 0,9744. D.W. was 
m7. Most of the™adjusted rates of price inflation were 
negative. pthe|sum-of lag coefficients  »was —0%33, 

Estimates by the use of Cochrane-Orcutt option were 
More satisfactory athough not as satisfactory.as oursorigi- 


nal ones. The estimated equation was 
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Most of the adjusted rates of price change were insig- 
nificant. A few were negative. A one percent permanent 
increase in the adjusted rate of inflation would increase 
the nominal interest rate by 0.10 percent only. 

Thus our original measure of price expectations gave 
better results than the measure proposed and used by 
Andersen and Carlson, 

It is possible that the relationship between Canadian 
and U.S. interest rates was léss close during the period 
of flexible exchange rates than during the period of 
pegged exchange rates. In order to have a more correct 
Specification of the model, therefore, the change iin the 
relationship should be explicitly considered, This is 
done by using a dummy variable 21 whose value is 0 during 
the flexible exchange rate period, and is one during the 


period of pegged exchange rates. The model Ls; threretore 
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The equation was estimated for the period 1951:1 to 
e760. 4 for, (3, 16). Results’ showed high positive autocor- 


relation of errors, so the Cochrane-Orcutt option was used. 


The estimated equation is 
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beriod rather than, during the period of flexible exchange 
rates. When the closer relationship between the U.S. and 
Canadian rates during the pegged exchange rate period was 
taken nto account, there. was little changewin, the gorice 

expectations effect. The price changes still had a posi- 
tive and significant effect on nominal interest rates. A 


permanent one percent increase in the rate of inflation 


increased the nominal interest rate by 0.315 percent. 


Ac boldstein and ickstéin have pointed out, "It is 
Of course well known. that the Liquidity preference, :and 
loanable funds theories are equivalent alternatives in 
comparative static analysis. However in specifying a 
dynamic adjustment equation in a complete model, there is 
potential scope for elements of both theories. More spe- 
Gifically, the components of the demand and supply for 
toanable funds that are either insensitive to the interest 
rate or that react to interest changes only with a lag of 
more than one quarter can legitimately by incorporated 
into such a dynamic interest rate equation." [20, p. 369- 
370], However, when Feldstein and Eckstein included real 
per capita personal and corporate savings, real per capita 
government deficit, and real per capita non-residential 
investment, these flow variables were found to make no 


meaningful contribution to the analysis of “Long-term 


interest rate movement. 


When we included these flow variables in our model, 
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Resultisa(forsl95l:1 to 1968:4) were unsatastactory. The 
coefficient of saving was positive and insignificant, 
while investment was found to have a negative and Signifi- 


cant effect on interest rate, which does not make much 


15 
sense, 520 a, = 0.47 implied a very slight effect of price 
expectations on interest rate. The current rate of infla- 


m1lon hadja negative and insignificant effect/=s The low 
value of Durbin-Watson statistic indicated the presence of 
autocorrelation, 

The Cochrane-Orcutt technique gave the following 


results 
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Mean lag 6.69 quarters 
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Where RPCS is real per capita personal and business sav- 


ing. 


RPCGSOD is the real per capita government surplus. 


RPCNRI is the real per capita non-residential investment. 
Saving and government Surplus variables had the 

wrong Sign and were insignificant. Investment variable 

Wasmrlound tO, be: insignificant... Thus, 1 was: found that 

the savings, investment and the government surplus variables 

did not make a significant or a meaningful contribution 


to the analysis of interest rate determination. However, 
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S + BGSUP + BGSCCA + BGSAGT 
RPCS = Ree ene COU e Tn Nee ee sees 
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CPMER + CENCR 


RPCNRI = 
POF. 
GSOD 
RPCGSOD >= 2 
Pl POP 


These variables are described in the Appendix. 
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even when these variables were included the effect of 
rates of inflation was not diluted. The sum of co- 
efficients of price changes, as well as the mean lag were 
unchanged. 

Our model includes lagged dependent variables in the 
Lorn Of CHR which is RL - RL, 4° The simultaneous pre- 
sence of lagged dependent variables and autocorrelated dis- 
turbances results in biased estimates. We are interested 
Mainly in the effect of price expectations on nominal ene 
est rates. In order to see if the coefficients of rates 
of inflation will be much changed if we excluded CHRL and 
thus removed the bias, (though some bias might arise from 
Heavying out a relevant variable) we re-estimated (3,16) =for 


igoiet to 1968-4 by Cochrame-Orcutt iteration procedure. 


The estimated equation was 
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Mean lag ="6.7 .quarcers 

All the lagged rates of inflation were SLONUETCAant. 
Mean lag was the same as in the case of equation with CHRD. 
toe was, however, smaller. It was equal to 1.18 as com- 
pored £6 1. 327in the equation with CHRL. ~ Theretore, price 
expectations were found to have a positive and significant 
effect on nominal interest rates even when CHRL was left 
Out. | 

According to Stanely “Diller, in the National Bureau 
of Economic Research occasional paper 108, "there are no 
obvious reasons for seasonality in long-term rates and 
cogent reasons for its absence. To meet seasonal needs 
for cash; corporations, including banks, seldom sell "off 
long-term securities and thereby raise rates. Firms, 
moreover, can usually delay their long-term borrowing to 
tawe -adventagertor seasonal (1,6,, expected) declines in 
racess and in’ so’ doing é€liminate the seasonal variations. 
Finally, seasonality of sufficient amplitude would invite 
arbitrage, that is investers would buy bonds when rates 


were high and sell them, say, six months later when rates 


It may be noted that leaving out CHRL resulted in 
an improvement in the Durbin Watson statistic when Cochrane- 


Orcutt method was used though some positive autocorrela- 


tron Sstirlb existed: 
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felbi--reducing their incentive in- the process." iyi se Ok Ie 
However, he found significant seasonal movements in all of 
the U.S. long-term securities examined, though the seasonal 
amplitude of long-term rates was found to be smaller than 
EnatlsOr Short-term rates, 

We found the second and third quarter dummies to be 
Significant. Some of the seasonal variation in the Cana- 
dian long-term rate may be explained by the seasonal varia- 
tion in U.S. rate and perhaps by the seasonal movements 
in INF. Since the U.S. interest rate and INF have already 
been included as explanatory variables, and since there 
does not seem to be any other obvious reason for season- 
ality in Canadian long-term rates, it can be argued that 
there is no need to include seasonal dummies as explicit 
independent variables. To see the effect of excluding 
seasonal dummies, we reestimated our equations (3,16), 


(4516) sand (2724). for, the period 1950.1 to. (1963. 4ewe hour 


seasonal dummies. 


<a 


i He pointed out, however, that a seasonal variation 
in long-term bonds can survive arbitrage so long as the 
amplitude does not exceed some specified amount. This 
amount will be greater the more important is the irregular 
component of the series, the shorter is the maturity of 
the bond, and the greater is the margin ©equirement for 


borrowing money to purchase bonds. [LG set 2 O04 5 
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In all cases, the mean lag increased and 


tae 
j=O J 
decreased as a result of ignoring the seasonal dummies, 
though for (2,24), the difference was not as much as in 

the other two cases. For (3,16), mean lag increased from 
Poo tO-25.,13 Guarters and Hes decreasca srromr 0. 2 OmeonUmi. 
Estimates by the Cochrane-Orcutt method also showed a simi- 
fareoaccvern. Fors (3,16)., the mean» Tag increased BLOM £Ol.9 5 
SOrlog, 17 quarters and oe fell from e220 0.3 ee ee 
all Hg) Naas positive for (3,16) when seasonal dummies were 
included, ay to as became negative when seasonality was 

How explicitly taken into account. Therefore, it seems 
that seasonal dummies play an important role in our model 
which is hard to explain, 

It was also found that excluding the seasonal dummies 
resulted ina rise in the coefficient of the! U7S. long— 
term rate in all cases. For example, the coefficient of 
USRL increased from 0.52 to 1.29, for (3,16) estimated by 
the Cochrane-Orcutt method, as a result of leaving seasonal 
dummies out of the regression equation. Therefore, it 
seems that the exclusion of dummy variables leads to an 
overestimate of the effect of U.S. interest rate on Cana- 
dian interest rate. 

The important role of seasonal dummies in our model 
da all the more interesting since all the other studies 


on price expectations effect (except the Yohe-Karnosky 


study which tried seasonally adjusted as well as unadjusted 
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gnterest rate series. -They used annual, rates of inflation, 
SsOpthey did not need to adjust the rate of inflation 
series) have used seasonally unadjusted data but have not 
introduced seasonal dummies. Feldstein and Eckstein did 
not use seasonally adjusted data except for the monetary 


base; yet they did not include seasonal dummies. 
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CHAPTER V 
CONCLUSIONS AND IMPLICATIONS 


The study shows that in Canada the changes in the rates 
of inflation do affect nominal interest rates. A permanent 
one percent increase in the annual rate of inflation (or 
a 0.25 percent increase in the quarterly rate) raises the 
nominal interest rate by approximately 0.33 percent in 
16 quarters. Therefore, the real rate of interest falls 
aS a result of the increase in the rate of inflation.+ 

Although our study indicates that price changes have 
empocicive and a very Significant effect on the nominal 
interest rate, the effect is smaller than that found by 
Carr and Smith. They found that a one percent permanent 
increase in the annual rate of inflation raises the long- 
term interest rate by one percent. 

One possible explanation for the difference in the 
magnitude of price expectations effect in the two studies 
may be that the data period is different. Our estimates 
are based on the observations over almost the last two 
decades, from 1951:1 to 1968:4, while the estimates of 
their study are based on observations over the period 


1959:1 to 1969-4. it may be hypothesized Chat in the 


Bin Se, eee ae 
a As pointed out by Fisher, one consequence of the in- 


adequacy of the interest rate adjustment to price movements 
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‘sixties, because of institutional Changes or the explicit 
recognition of price inflation as a permanent factory 

price changes have come to have a more substantial effect 
on interest rates, This hypothesis was found to be true 
for United States by Yohe and Karnosky. We re-estimated 
our equation (3,16) separately for the shorter data per- 
POGsSelISl2aLrtorl959:4 and 1960:1 to 1968:4, by the Cochrane— 
Orcutt option to test the hypothesis. We found that price 
expectations did have a more substantial effect on the 
nOminalainterest ratées/ ini the 'sixties*than®inethen!fitties. 
The sum of the co-efficients of current and lagged rates 
Oteintlatadoniwasc2.59efortthetpersodm960rivtosl968: 49 
implying that a one percent permanent increase in the 
annual rate of inflation would raise the nominal interest 
Patcenoyed: 65tpercents | aThetpracehexpectationsaesrfectawas 
muchismaller in “the Garliertpertod.c.iThelsumsofreoelticients 
Of the rates of price changes was‘1.04;°%impliying *thatia 
permanent one percent increase in the rate of inflation 
would tnausesthé tongsbermiinterest vate bygonbys0.2ouper— 
cent. Mean lag was almost the same--about 7 quarters for 
both periods. For the earlier period, the current and 


one quarter lagged rates of inflation were found to be 


is that "a large amount of wealth is continually and unin- 


tentionally transferred from the credatorftostherdebror 


Class; -and vice versa.". [22 ,"psn287). 
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insignificant, while for the later pPerlod, all the saxteen 
quarterly rates of price change were found to be signifi- 
cant. Therefore, the effect of price expeccavLuons on 
interest rates seems to have increased greatly in the six- 
ties and this partly explains why the price expectations 
effect in the Carr and Smith study was greater than that 
found in our study. 

Another reason for the larger price expectations 
SueeCu ii tie Carr and Smith study may be that their moder 
is not a ‘complete model of the interest rate determination. 
They have not included income, short run expectations and 
the United States interest rate in their regression, so 
the coefficients of price changes in their equation may 
be biased upwards, reflecting partly the positive effect 
of these left out variables on the interest rate. Partic- 
Ulacly, leaving Ou the United) States interest rate, whach 
was ecound to Have a very SignLiEtcanc positive erfect. on 
nominal rates in this study, may have biased the price 
expectations effect upwards in the Carr and Smith study, 

We checked this out by dropping variables from our 
equation. We found that oo a. increased from 0.20 to 
liw47.uin. caseofvequation-(3,26) for the period 195321 
to 1968:4 when we dropped USRL from the equation and 
further to 1.55 when CHRL was also: dropped." Similarly, 


in the case of equation (2,24), the sum of co-efficients 


increased from 0.50 to 2.34 when USRL was dropped and to 
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2.67 when CHRL was also dropped. When the Cochrane- 
Orcutt method was used, we again found that price expecta- 
tions effect increased as a result of dropping USRL and 
Panu. yetOr example, in, the case of (36) ay a. increased 
Brom li22eto 1.7/3, as. a result of ignoring USRL and to 1.96 
eoroycesult.of excluding CHRL too. 

Re-estimating equation C3 OetOtemw he period 1960 
to 1968:4 by Cochrane-Orcutt method while ignoring USRL 
and CHRL, we found the price expectations effect to be 
Stila higher..; The sum of the co-efficients of current and 
Poagedsrates 40, Digice ciut lation was 3.75, impliving that 
a permanent one percent increase in the annual rate of 
inflation would raise the nominal interest rate by approxi- 
mately 0.94 percent.~ 

Many studies for the United States, ,for earlier 
bistOrlCalWeperiods,,efound very, bongslags for the: effect 
Of price changes onsnominal interest srates. The lags were 
so long that the recent price behaviour could be ignored 
in evaluating the changes in nominal interest rates. 
However, a few studies for the more recent periods for 
United States as well as the only study for Canada indi- 

: It was noted again that when CHRL was left out of 
the equation, and the Cochrane-Orcutt option was used to 


estimate the equation, we got a higher Durbin-Watson sta- 


tistic (ranging from 1.6 to 2.0). 
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cate much shorter mean lags. Our results about the aver- 
age lag for the price expectations effect in Canada simi- 
larly show short mean lags--less than two years (as <com- 
pared with the mean lag of eleven quarters in Carr and 
emaceh study). The shorter lags generally found for recent 
periods may mean that in the last two decades, price 
changes have come to have a prompter effect on interest 
Gates; 

The continuing inflation in recent periods, the 
greater publicity given to price movements, and the more 
rapid processing of price data might have resulted ina 
Greater “awareness, Of Ghe recent pyice changes... The »zomp-— 
ter effect of price movements on nominal interest rates 
in recent periods may also be due to the post-war increase 
imniGhe ydegues, of financial market, perfection sand, 1.ts. con? 
sequent effect on interest rate flexibility. 

Tt umay also be noted that nob<only, does! there; ocmst 
a positive relationship between inflationary expectations 
in Canada and the Canadian interest rate, but also there 
would seem to exist a positive but indirect relationship 
between price expectations in the United States and Cana- 
dian interest rates. Feldstein-Eckstein found that a 
permanent one-percent increase in the annual rate of infla- 
tion would raise the long-term interest rate in the United 
States by 0,92 percent... "Also, We have seen that there 


exists a positive and significant relationship between U.S. 
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and Canadian interest rates. A one percent increase in 
ties Unis. Long-term anterest rate inwourr findlwed tationy 
was found to raise the Canadian long-term interest rate 
by 0.49 percent. Therefore, an increase in the expected 
rate of inflation in the United States would increase 
the U.S. interest rate which would in turn increase the 
Canadian interest rate, 

Canadian) monetary policy 'can) bevcriticized! in view of 
the implications of the positive relationship between 
place expectations and the nominal rate for the use of 
nominal interest rates as an indicator of monetary policy.” 

According to Courchene, "Canadian monetary policy is 
calibrated with reference to conditions relating to nominal 
rates of interest and the availability of Grad ever 
Ths] he says, is clear in’ thé words of the’ Governor # The 
Banik regards “its chief function ‘in the tieldort-monecary 
policy as being to help bring about the kind of credit 
Gonditions that are appropriate ‘to demestic "economic fecon= 
ditions and to the maintenance of the country's external 


financial position. By credit conditions I mean the cost 
pe 

s This section is largely based on Courchene's dis- 
cussion of "Recent Canadian Monetary Policy" [14]. 

4 The implications of Fisher Effect for the use of 
nominal interest rates as an indicator of monetary policy 


under inflationary conditions have already been noted in 


Chapter .. 
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and availability of money throughout the economy . . . . In 
the day to day determination of monetary policy, the cen- 
tral bank is not primarily influenced by considerations 
melating to ‘the sizeof money supply." “[45)% \‘Heehas alse 
noted that the Bank seems to identify rising nominal rates 
with tightening of credit conditions. 

Rates of monetary expansion in Canada have been very 
high in recent years. The rate of expansion of the pri- 
vately held bank money was 12 1/2 percent in 1965, which 
was twice the rate in 1964, but lower than the rate of 
emo) percent cin VL967'... In ehe second Fquarter 0 Pel968)- pra 
Vately held bank money rose “atvanl annual sate of Z3per= 
cent. Interest rates at the same time increased rather 
than decreased tas a result of these policies \tAccording 
eomcCounchenel i" In large Measure: these Spolivcrves were sa 
result of focusing on nominal rates of interest in parti- 
eulaxi and “credit conditions winwgeneral “asthe yindicators 
of monetary policy." 0 Sercen. calibrating monetany policy 
with reference to nominal interest rates was one of the 
major errors of Bank policy over EHS. pertod Jverl 4 aes. 
4078 5 12: 

Nominal interest rates are considered to be a measure 
of the cost of capital. The use Of Sinterest ratesas a 
target of monetary policy is) based ton, this. sconcepis sMone— 
tany politcyiers: often used Gin’ order "to affect investment 


expenditures through affecting capital costs. However, 
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in the light of our results about the relationship between 
the nominal rate of interest and the expected rate of infla- 
Pon = tis not, clear itthat a higher mominal,anterest cate 
would necessarily restrict investment expenditures. Many 
studies have found business investment to be insensitive 
to changes in the interest cost. One of the reasons for 
this may be the existence and recognition of an inflation 
preemia built into the nominal interest rate. In fact, 
PeeINVeStOLS expect @ higher’ rate of imflation, “ehey may 
be willing to invest more rather than less even in the 
face -oOf higher nominal rates. As Gestrin has pointed out, 
there is a "problem of a strong credit demand in the face 
of record high interest Eats many countries implying 
that very few participants in the capital market focus on 
nominal rather than on the real cost of capital {27, pp. 30), 
In Canada, "the record high interest levels have not untrl 
recently deterred those borrowers who have expected prices 
to go on rising at 4-5 percent per annum.” (27, p. 29]. 

| As suggested by Fand, it is possible that the house- 
hold sector's elasticity of expectation is lower than 
that for business sector. The household sector may accept 
the market (nominal) interest rates as a proxy for the 
real rates and thus act on the basis that real rates have 
been rising, while the "corporate officials responsible 
for investment decisions may have more fully articulated 


price expectations and in spite of the rapa gtse amor 
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Ket rates may have coneludedvthat the real cost of capital 


is low." [18, p. 110], This may be the reason why residen- 


tial construction has been found to be interest elastic 
while business investment is not so responsive to changes 


in nominal interest rates. 
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APPENDIX 


Description and Sources of Data 


Data for all the variables, except for the United 
States interest rate, was taken from the Bank of Canada 
Massager Tape. The original sources for the series are 
also given on the tape. For many series the original 
Source is National Accounts, Income and Expenditure, 13- 
O01 DBS. For other series the source: will be specifi-— 
Gally given, 


BGSUP Business gross saving, undistributed corpora- 
CLOnmDEOLL CS wa stl bLonndoktars .(D 356). 


BGSCCA Business gross saving, capital consumption 
ablowances., .Miiliton dollars, (D 359). 


BGSAGT Business gross saving, adjustment on grain 
transactions. , Milton idol bars (D360). 


CEM Personal expenditure on consumer goods and 
Seevices.,. Mii on dollars Vo. 20L).. 


CER Personal expenditure on consumer goods and 
Services, tn constant, 05/> dollarc.. Mire lons 
(D7 241). 

CFMER Business gross fixed capital formation, new machi- 


nery and equipment in constant, 1957, dollars. 
Marlton s (lb) 24.9). 


CFNCR Business gross fixed capital formation, new non- 
residential construction, in constant, 1957, 
dollars. Millions (De244)., 


CPL Consumer Price Index (D LA. 
Source: Prices and price indexes. % 62-002<, 
DBS ° 
GER Government expenditure on goods and services 


in constant, 1957, dollars. Millions (D222) 
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Gross national expenditure at market prices. 
Malliongdollars. (D 220). 


Gross national expenditure in constant, NeW 
GOlTagS teil i vons (p 250). 


Government surplus or deficit. Million dollars 
GD Ge, 


Total Canadian cash reserves of Canadian char- 
Lereds banks. § Mallon dollars (Dp! 4193). 

SOUECe = Statistical Simmary Of Bank of Canada, 
Bank of Canada deposits are averages of the juri- 
dicial days in the month shown while Bank of 
Canada notes are averages of the 4 consecutive 
Wednesdays ending with the second last Wednesday 
in the previous month. Monthly figures were 
avesaged LO gee quarterly data. 


Total currency outside banks. Million dollars 
(D 4261). Average of Wednesdays. 

Source: Statistical summary Of Bank Of Canada, 
Quarterly figures are averages of monthly data. 


Population Of ;Canada.s Thousands = (Da). 

Source: Estimated population of Canada by pro- 
Vinceces Ul—Z20)<, 8D, Bes. 

Quarterly data relate to January 1, April, 1, 
Wives, and OC COC T= le 


Personal saving. Million dollars (Des24).. 


Long-term Government of Canada bond yield average. 
Percent (B 14003). 

Source: " Bank of Canada, Statistical Summary 
and Supplements. Arithmatic average on all 
direct Government of Canada bonds denominated 
in Canadian dollars, due or callable in 10 
years or more, excluding perpetuals. Till 
L057, monthly figures avewayverages Of yields 
at mid and end month. Since 1958, monthly 
figures are the averages of Wednesday yields 
calculated from mid-market closing prices. 
Quarterly figures are averages of monthly 
figures. 


Canada unemployment rates. (D POO a 
Source: Labour Force Bulletin, 71-001, D.B.5. 
The unemployed as a percentage of the labour 
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Uso. long-term Government bond yield, 
Sources: international Financial Statistics. 


Monthly figures were averaged to get quarterly 
data. 


General Wholesale Price Index (D 1733). 
Source: Price and Price Indexes % 62-002<, 
DB oi. 
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